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Abstract 

Governance is the way in which a society organizes decision-making. Advanced societies turn into knowledge 
democracies where the relationships between politics, media and science intensify and change continuously. 
The concept of knowledge democracy embraces participatory democracy besides representative democracy, the 
rise of social media besides corporate media, the emergence of transdisciplinary trajectories besides classical 
disciplinary science with complex interactions that also change. The quest for sustainable development takes 
place within knowledge democracies, where sustainability covers economic, social and ecological issues, whose 
governance is complex. The future direction and content of sustainable development depend on uncertain 
future determinants such as technological innovation and the evolution of social values. The precautionary prin-
ciple as a powerful moral imperative has its limitations. The multidimensional nature of sustainability requires 
integration and a recognition of a multilevel, multiscale, multidisciplinary character. Development refers to 
change, transitions and transformations. Governance of sustainable development has to cope with complex 
dynamics. Governance that furthers transitions focuses on the interaction between representative and participa-
tory democracy, and the optimalization of the contribution of science. This chapter addresses the specific con-
sequences for science, in particular the organization of science, relating both to disciplinary research and trans-
disciplinarity.
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1.1 Introduction 

Sustainable development can be described as a nor-
mative notion presenting the preferred evolution of 
society. The realization of sustainable development 
demands change in many domains. These changes 
can be described as transformations or transitions. 
Governance presents in a normative manner how a 
society organizes its decision-making. Governance of 
sustainable development has specific characteristics 
dependent on its complexity. This chapter concen-
trates on the necessary changes in the organization of 
science as an essential component of the governance 
of sustainable development.

Representative parliamentary democracy is an 
essential part of governance. Representation gradually 
became the predominant mechanism by which the 
population at large, through elections, provided a 
body with a general authorization to take decisions in 
all public domains for a certain period of time. Rep-

resentative parliamentary democracy became the icon 
of advanced nation states.

The recent decline of representative parliamentary 
democracy has been noted by many authors (Castells 
1996, 2009; Dahrendorf 2002). Media politics 
destroys the original meaning of representation. The 
evolution of political parties to marketeers in the 
political realm destroys their capacity for designing 
consistent broad political strategies. Like willow trees 
they move with the winds of the voters’ supposed 
preferences. Volatility therefore has increased. This is 
dramatic, because important challenges like sustaina-
ble development demand consistent policies over a 
longer time period.

The debate on the future of democracy has not yet 
led to major innovations in advanced societies in 
Europe. Established political actors try to tackle pop-
ulism with trusted resources: a combination of anti-
populist rhetoric and adoption of the populist 
agenda. Some media have tried to become “more 
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populist than populists themselves”, almost always at 
the expense of analytical depth. The development in 
different parts of the world points to various direc-
tions: in parts of South America city government is 
characterized by remarkable citizens’ participation, 
while in Asia the rule of law is introduced without 
classical democracy in influential nations. Meanwhile, 
the Internet and the evolution of social media provide 
for a drastic change in the rules of the game. A better-
educated public has wider access to information, and 
selects it increasingly itself, instead of relying on media 
filters by classical media. Moreover, citizens themselves 
have become prosumers (simultaneously producing 
and consuming): they utilize social media as consumers 
but also produce YouTube pictures at home. 

At the national level, representative democracy 
must find new ways of interacting with various forms 
of bottom-up participatory democracy. The relation-
ships between corporate, top-down media and poli-
tics have considerably changed due to the rise of 
social media because politicians may utilize social 
media to directly communicate with voters, reducing 
their dependence on the top-down media. The corpo-
rate media are no longer the sole necessary intermedi-
aries between politicians and voters.

But people get also tired of social media, because 
the latter produce information of different quality, 
increasing the costs of finding trustworthy informa-
tion and producing confusion and ambiguity. In most 
social media no editor exists. There is no selection of 
information on the basis of quality to enable consum-
ers to minimize their costs of searching.

The crucial combination of a network society and 
media politics (Castells 1996, 2009) provides new prob-
lems and tensions. The political agenda is increasingly 
filled with so-called wicked problems, characterized by 
the absence of consensus both on the relevant values 
and on the necessary knowledge and information. 
Uncertainty and complexity prevail. Wicked problems 
cannot be ‘solved’ in a classical way but it is possible to 
live with them (Hajer 2003, 2005; Hoppe 2008, 2010; 
Meuleman 2013). Sustainable development is charac-
terized by the presence of major wicked problems.

In general contemporary societies experience an 
increasing intensity and speed of reflexive mecha-
nisms (In ’t Veld, 2009, 2010, 2012). In a more or less 
lenient political environment reflexive mechanisms 
cause overwhelming volatility of bodies of knowledge 
about social systems. As all available knowledge is uti-
lized to facilitate reflexive processes, their result might 
establish new relationships undermining existing 
knowledge. Social reality has thus become unpredicta-

ble in principle. Both knowledge and information are 
increasingly volatile and are surrounded by uncertainty.

In their introductory chapter to Reflexive Govern-
ance to Sustainable Development, Voß and Kemp 
(2006) deal with reflexivity and distinguish between 
first- and second-order reflexivity. First-order reflexiv-
ity “refers to how modernity deals with its own impli-
cations and side effects, the mechanism by which 
modern societies grow in cycles of producing prob-
lems and solutions to these problems that produce 
new problems. The reality of modern society is thus a 
result of self-confrontation” (Voß/Kemp 2006: 6). Sec-
ond-order reflexivity concerns “the cognitive recon-
struction of this cycle”. It “entails the application of 
modern rational analysis not only to the self-induced 
problems but also to its own working, conditions and 
effects”. 

The relationships between science and politics 
demand new designs in an environment of media pol-
itics, wicked problems and reflexivity. Jasanoff’s 
(2003, 2004) classical theory on boundary to cope 
with existing gaps between science and politics is now 
widely accepted among experts. The underlying 
insight is that scientific knowledge by its very structure 
never directly relates to action, because it is frag-
mented, partial, conditional and immunized. This 
observation applies to both mono- and multidiscipli-
nary knowledge. Translation activities are always neces-
sary to utilize scientific knowledge for policy purposes.

The literature on transdisciplinary research is dom-
inated by process-directed normative studies. The key 
concept of transdisciplinarity should be defined as the 
trajectory in a multi-actor environment from a politi-
cal agenda and existing expertise to a robust, plausible 
perspective for action. Thus, in the terminology of 
Voß and Kemp we mainly deal with second-order 
reflexivity.

We try to explore the relationships between disci-
plinary research and transdisciplinarity further, and to 
come up with several recommendations for the future 
organization of science.

1.2 Sustainable Development

The concept of sustainability deals with three key 
dimensions of human societies, the economic, social 
and ecological dimensions, as the three P’s: people, 
planet, profit. This implies that multiple changes are 
relevant regarding sustainable development, not only 
ecological dynamics.
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Statistics indicate that on average human beings 
live longer and in better health than ever before, but 
the pursuit of happiness relates to more than statis-
tics. Our values concerning distributive justice urge us 
to pay attention to differences. Many normative envi-
ronmental perspectives are formulated in terms of 
threats that require immediate action. While increas-
ing wealth appears to reduce the willingness to accept 
risks of wealthy people (Beck 2003, 2009), these 
threats are shaped as extreme risks.

Humankind is now able to cause irreversible 
change that partially diminishes the options of future 
generations. The normative insight derived from this 
principle is formulated as the precautionary principle, 
which leads to the norm that we should abstain from 
action that reduces the choice among valuable future 
options. 

The reconciliatory character of sustainable devel-
opment raises specific questions for judgment about 
changes that lead to improvement in two dimensions 
but to a deterioration in the third. Until now we have 
lacked a satisfactory interdimensional measuring rod 
in order to evaluate this type of changes. This defi-
ciency is serious because as a consequence we are una-
ble to provide convincing criteria to judge policy 
options in a comparative manner. In real-life situations 
Pareto-optimal solutions are exceptions. The remem-
brance of the slow death of welfare economics as an 
academic subdiscipline should warn us: the inability 
of welfare economics to formulate convincing policy 
recommendations in cases of non-Pareto-optimal situ-
ations appeared to be the main cause of its death (In 
’t Veld 1975). 

Many different dialogues on sustainable develop-
ment occur simultaneously. It functions as a unifying 
concept because its vagueness breeds a consensus that 
might be later used. It is an asset if it triggers action. On 
the other hand, if sustainable development is 
everything, maybe it is nothing. Although—or maybe 
because—the concept is so vague, it has overwhelming 
appeal on political agendas and in programmes and 
dialogues.

 Sustainable development is a container notion. 
The use of the singular form fits holistic viewpoints. 
The supporters of these viewpoints speak about the 
climate, the earth, the emissions, the planetary bound-
aries (Meuleman 2013; In ’t Veld 2011), which are all 
at stake, and disasters threaten. Such constructs ena-
ble us subsequently to deal with a global challenge 
that should be addressed in a well-coordinated man-
ner. Thus, the normative construction of the problem-
atique leads to a specific line of argumentation on 

governance. Once again it appears that framing is nor-
mative. The supporters of this view may be found in 
international organizations that make continuous 
efforts to produce consensus on internationally bind-
ing agreements to prevent disasters. Basic metaphors 
like the exhaustion of the earth and planetary bound-
aries are then very useful.

However, people do not experience the climate 
but a climate in the neighbourhood. They pursue a 
good life according to their own values and in many 
cases try to find a satisfactory relationship with the 
surrounding nature. Their visible world is not abstract 
or systemic but specific and concrete. Likewise, until 
a few years ago, climatologists distinguished many dif-
ferent climates. 

Entrepreneurs make attempts to design and apply 
more sustainable technologies. They act in a specific 
environment too, not in an abstract universe. Not just 
perceptions are context- bound but also acceptable 
ways of dealing with problematic issues.

Thus, major discrepancies may exist here between 
the systemic world and daily life. Those who recog-
nize the twofold framing of sustainable development 
will prefer multiple politics and policies on different 
scales, with both top-down and bottom-up influence.

The Western world has developed environmental 
policies during the last half century. In the interna-
tional realm younger nation states, often former colo-
nies, more recently also become aware of the disa-
greeable side effects of economic growth. They want 
to counterbalance these effects in their own manner. 
However, in the diplomatic arena they are continu-
ously confronted with urgent calls to participate in 
bargaining processes on treaties with the former colo-
nial powers. These partners now urge dramatic reduc-
tions of emissions and the like. Quotas for a certain 
future year are symbols of urgency. The young nation 
that is coping with the need for reduction of backward-
ness in technologies and is just starting to think about 
clean technologies will not feel inspired by the short-
term limits set by others. It will experience those as 
unnatural.

Cultural diversity should be recognized both as a 
component of sustainability and as a complicating fac-
tor that prohibits progress in reaching consensus on 
collective action. A society needs a certain cohesion 
that is produced as a moral order, based on consensus 
about some fundamental values and norms. Culture 
within a society also implies the sharing of some com-
mon substantial and relational values. A society con-
sists of configurations that possess a specific culture 
but—as observed earlier—this leads to outside walls (In 
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’t Veld, 2009; Teisman 2009). Thus, tensions arise. In 
particular the tensions between emerging identities 
on one side, accompanied necessarily by outer walls, 
and the need for cohesion and collective action on 
the other will never disappear. Thus, shaping govern-
ance is walking a high wire. 

We should argue that both biodiversity and cultural 
diversity are components of sustainability. We may 
mourn the loss of a language somewhere on this globe 
and the loss of a species. But our general attitude 
towards cultural diversity in daily practice is far more 
critical than towards biodiversity. We do not believe 
that each culture is intrinsically good. On the con-
trary, some cultures are horrifying to many. As sustain-
ability also implies the economic and social dimen-
sion, we realise that “diversity always is a bedfellow of 
inequality” (Van Londen in De Ruijter 2011: 14). Ine-
quality might be a threat to sustainable development. 
So our attitude towards cultural diversity is ambiguous. 
In other terms, we do not embrace the precautionary 
principle for culture. The full recognition of cultural 
diversity as a major component of sustainability deliv-
ers a strong argument against uniform global govern-
ance of transitions and transformations.

According to the concept of second modernity 
(Beck 1997, 2006), it is probable that from the tense 
relations between emerging opposites variety increases. 
Striving at sustainable development urges us to take 
these tensions fully into account when dealing with 
governance.

Because sustainable development is a long-range 
trajectory, with considerable uncertainty and lack of 
forecasting options, the notion of resilience is crucial: 
like Noah we can act sensibly without any certainty 
about future events by answering the question of how 
to avoid a disaster, in casu by building an Ark. Nowa-
days, for instance, it is uncertain which theory about 
climate change is the right one, but once the theory 
that allies climate change to carbon emissions is there, 
the justification of measures to reduce emissions can 
be based on the resilience norm: in order to avoid dis-
asters we have to take into account the feasible theo-
retical viewpoints irrespective of our beliefs.

We should realise in accordance with the view of 
Grunwald (2004), Grin (2006) and others that the 
plurality of notions of sustainable development and 
their normative origins and connotations lead to the 
necessity to consider the recommendable knowledge-
producing and policy-making processes as reflexive. 
In Grunwald’s terminology: “The normative character 
of the imperative of sustainability, its inseparable con-
nection with deep-rooted societal structures and val-

ues, the long-term nature of many relevant develop-
ments, as well as the often necessary inclusion of 
societal groups and actors, result in specific demands 
on scientific problem-solving contributions. Research 
for sustainable development is a particularly marked 
type of post-normal science (Funtowitz/Ravetz 1993: 
151)”. Therefore we argue that dealing with reflexivity 
and transdisciplinarity are necessary once we strive 
for sustainable development.

1.3 Knowledge Democracy 

Representative democracy has been a successful gov-
ernance concept for societies (In ’t Veld, 2010). Dur-
ing the last two centuries, several forms of represent-
ative constitutional democracy developed at the 
national level and democracy is recommended by 
Western and most Southern political leaders as the 
preferred system of rule. 

In the twentieth and twenty-first centuries parlia-
mentary democracy, politics and media have become 
more interdependent; policies are increasingly funded 
in science, but at the same time science relies on pub-
lic resources, which is why the linkages between poli-
tics and science have intensified. There have been 
large cognitive and emotional investments in current 
democratic institutions. As a consequence the stability 
of these institutions is embraced. Resistance to 
change has been considerable. But exogenous and 
endogenous developments threaten the continued 
success of representative parliamentary democracy.

The recent decline in acceptance, legitimacy and 
effectiveness of representative parliamentary democ-
racy has been noticed by many authors (In ’t Veld 
2009, 2010). Three intertwining simultaneous devel-
opments have taken place on the macro-, meso- and 
micro-level of societies, with important effects. On 
the micro-level of the individual citizen, the classical 
assumption of a consistent individual position, based 
on an ideologically-based consistent value pattern, has 
disappeared. Separate values prevail but the glue of a 
focal ideological principle often no longer exists. 
Fragmentation of values has resulted in individualiza-
tion and uniqueness but also in the impossibility of 
being represented for all different purposes by a sin-
gle actor such as a member of parliament. None of 
the values cherished by an individual may be unique, 
but the combination probably is. The preference of 
individuals to be partially represented by a non-gov-
ernmental organization (NGO) per value-domain is 
therefore no mistake, but a logical evolution. On the 
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meso-level the development of political parties to mar-
keteers who try to optimize their future votes in the 
political realm destroys their capacity to design broad 
and consistent political strategies. And on the macro-
level media politics dominate. As a consequence the 
epicentre of politics has shifted from parliament to the 
media. Media can handle personalities better than pro-
grammes. 

Personalities instead of programmes become the 
major focus for selection and therefore the voters 
choose personalities. In the attempt to maximize their 
votes, political parties are keen to use the media, as it 
is only possible to actually ‘sell’ personalities through 
mass media. This of course significantly increases the 
structural dependence of politicians on the mass 
media. The classical function of democracy of protect-
ing the people against tyranny and random or arbitrary 
action by rulers is endangered by stressing personalities 
over programmes. But media politics destroy the origi-
nal meaning of representation. 

We now envisage a world where representative 
democracy is enhanced with participatory democracy, 
in which social media are added to classical corporate 
top-down media, and in which disciplinary science is 
increasingly accompanied by transdisciplinary trajec-
tories. The evolutionary patterns at each corner of the 
triangle are not without tensions: the institutions 
towards the centre of the triangle feel threatened by 
the younger ones at the edges. Each corner in the tri-
angle is prone to profound change, as indicated in the 
second-order relationships:

• the bottom-up media not only supplement the 
classical media, but compete with them;

• participatory democracy is complementary to rep-
resentative democracy but is also seen as a threat 
to it;

• transdisciplinary research designs are not only a 
bridge between classical science and the real 
world but also produce deviant knowledge and 
insights, which may challenge the disciplinary 
viewpoints. 

The Internet, better education and other societal 
changes have made knowledge accessible to many 
more people than in the past. This leads to an abun-
dance of knowledge and information that needs to be 
interpreted. It also leads to different types of knowl-
edge: not only scientific knowledge appears to be rel-
evant, but also citizens’ knowledge. This is a huge 
challenge for policymakers, for scientists and for the 
media. Politics is not just about how knowledge can 
be selected for political decisions, but also about how 

democratic decision-making processes should change 
in order to incorporate the different types of knowl-
edge adequately.

Moreover citizens themselves have become pro-
sumers: any citizen may produce a YouTube picture 
that is world-famous within two days. 

The classical media suffer from the new ones: not 
only in a commercial sense, but also because of the 
influence of the new media. We call the new media 
the bottom-up media in order to distinguish them 
from the classical top-down media. This distinction 
does not imply that the top is more powerful than the 
bottom. An increasing series of empirical counter-
proofs is available. Many new media do not have an 
editor: nobody accepts the obligation to select the 
rubbish from the trustworthy materials. The develop-
ments within and with the media are confusing. Our 
capacity to observe and to interpret adequately seems 
to be deficient. Information and knowledge of very 
different origins are available within a second but it is 
hard to judge quality. As usual in second modernity 
the top-down media do not disappear altogether but 
develop innovative strategies, accepting Internet 
options and modes of cooperation with social media. 
The social media are in the process of discovering 
their own deficiencies, and in some cases organize a 
revival of editorial functions. The ‘wicked’ character 
of many problems on the political agenda sheds a fas-
cinating light on the complexities caused by the inter-
action of top-down and bottom-up media.

Both contribute to the agenda-setting of politics. 
The top-down media operate in structural interde-
pendency with politics. The expression ‘media poli-
tics’ refers to this interdependency. The bottom-up 
media are to a considerable degree independent from 
both the top-down media and politics. Participation 
in decision preparation and -making may be invited by 
public authorities, but uninvited participation also 
occurs, in particular with support from bottom-up 
media. It is too early to draw consolidated conclu-
sions on this development: it is fluid, fast and reflex-
ive, and also unpredictable. 

The current global economic situation raises new, 
very challenging questions that are mainly about the 
institutional frameworks of today’s societies. It is 
therefore time for a transition to a new concept that 
concentrates on institutional and functional innova-
tion. As the industrial economy has been combined 
with mass democracy through universal suffrage and 
later by the rise of mass media, one might suggest that 
the logical successor is a new type of governance, to 
be called ‘knowledge democracy’.
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Which challenges and threats are we facing? How 
will parliamentary and new direct forms of democ-
racy mix, and which roles will knowledge play in the 
transition towards a knowledge democracy? The cru-
cial combination of a network society and media poli-
tics provides new problems and tensions. Today policy-
making in many instances is evidence- or knowledge-
based, providing both legitimacy and effectiveness, 
according to its supporters. Effectiveness is assured as 
the knowledge concerns true statements about the rela-
tionships between political interventions and their soci-
etal effects. The argument runs thus: according to 
them, legitimacy is enhanced when the policies are 
based on ‘objective’ truth. It is easy to undermine this 
belief.

Scientific research is a specific form of research, 
aimed at the creation or accumulation of scientific 
knowledge. Classical scientific research is performed 
within disciplines, specialized branches of science 
with specific theories and methodologies. A discipline 
studies an aspect of reality, not reality itself. A discipli-
nary methodology consists of several approved condi-
tions under which truth claims are accepted.

This mono-disciplinary knowledge is methodologi-
cally formalized in a particular way: for example it is 
subject to peer review. It is often put into a rule-based 
form, such as: ‘A implies B’ in a particular set of circum-
stances, whenever these circumstances occur. Such an 
assertion is known as a hypothesis. ‘The more a child 
participates in sports, the less likely the child is to turn 
to drugs’, is a statement which could originate from 
empirical research and which probably applies to 
white families in European cities since 1990, but not 
to rural areas in Colombia. And why should this state-
ment be true in the future? Scientific knowledge is 
therefore by definition both fragmented and condi-
tional. Its scientific value depends on the correct 
application of the agreed methodology. Scientific 
knowledge requires validity, and methodology pro-
tects against criticism. This is called ‘normal research’.

It is difficult to integrate different areas of scien-
tific knowledge because scientific knowledge is by its 
very nature fragmented. And its conditional character 
means that in order to apply the knowledge in real-
world situations, it is necessary to verify whether the 
relevant characteristics of the situation in which the 
original study was performed have been complied 
with. Regarding the future, this question can never be 
definitively answered. This means that every applica-
tion of social scientific knowledge for the purpose of 
policy implies an element of risk.

If a policymaker—in the course of preparing policy 
proposals—wishes to apply an assertion which is based 
on a rule, such as ‘for every X, under condition Y: A 
implies B’, she/he first has to verify:

• ‘Is the X that I am talking about the same X as in 
the assumption?’

• ‘Are the conditions which I am faced with the 
same as the Y in the assumption?’

• ‘Is there really an A in my situation?’
• ‘Will the implication still apply at the time when 

the policy is implemented?’

In particular the last question is a nasty one because 
the consciousness of reflexivity urges us to wonder 
whether the drug dealers might have reflected upon 
the research results too, and might have ensured for 
themselves a position on the boards of the sports 
clubs.

This implies that applying scientific knowledge in 
policy does not always and should not follow the 
accepted route of meeting the methodological 
requirements which applied when the knowledge in 
question was developed. The application of scientific 
knowledge in a political and governmental context is 
an exercise in uncertainty, partly based on supposi-
tions, and it also requires competences other than sci-
entific ones, such as social intelligence and well-devel-
oped social intuition. It appears necessary to link 
scientific knowledge to other types of insights without 
detracting from its relevance and usefulness. Combin-
ing knowledge from different scientific disciplines 
and mixing it with other insights is an opportunity to 
try to maintain the relevance and usefulness of such 
knowledge in the relevant application. Multi-, inter- 
and transdisciplinary developments in research are in 
full swing. Anyone who realizes this cannot fail to be 
impressed by the speculative nature of many elements 
of the methods used. The precision of a great deal of 
scientific knowledge very soon gets lost in these meth-
ods. Robust concepts are often unrefined. As Silvio 
Funtowicz has repeatedly explained, this image of evi-
dence-based policies based on ‘sound’ knowledge is 
not adequate according to the advanced science 
model (Funtowicz/Ravetz 1991, 1992, 1993). Let us 
now state that knowledge about social systems is by 
definition volatile as a consequence of the reflexivity 
we discuss below. The predominant position of 
‘wicked problems’ on political agendas as indicated ear-
lier is the main reason that linear problem-solving strat-
egies cannot be used. Wicked problems cannot be 
solved, but they can be managed. In many cases inter-
active processes are part of effective management. 
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Today’s societies are characterized by the increas-
ing intensity and speed of reflexive mechanisms. We 
define reflexive mechanisms as events and arrange-
ments that bring about a redefinition of the action 
perspectives, the focal strategies of the groups and 
people involved, as a consequence of mindful or 
thoughtful considerations concerning the frames, 
identities, and the underlying structures of themselves 
as well as other relevant stakeholders. Defined in this 
manner, reflexivity has to do with a particular kind of 
learning potential. Reflexive systems have the ability 
to reorient themselves and adapt accordingly based 
on available self-knowledge.

Reflexive mechanisms in a more or less lenient 
political environment cause the overwhelming volatil-
ity of bodies of knowledge related to social systems. 
As all available knowledge is utilized to facilitate 
reflexive processes, the result of such processes might 
establish new relationships that undermine the exist-
ing knowledge. Social reality has then become unpre-
dictable in principle. The efficacy of reflexive mecha-
nisms is furthered by institutional arrangements that 
enable individual liberty and tolerance.

It is necessary to develop this notion of reflexive 
learning further because it is of utmost importance 
for the design of an advanced way of thinking on pol-
icy-making: we should realize that a social theory of 
any kind may never be used to create policy measures 
without an additional research effort on the specific 
issue. Such an effort should include the question of 
whether it is probable or plausible that the theory is 
already undermined by reflexive reactions in or around 
the target group of the measure. This latter effort will 
never deliver results with an absolute truth claim. So 
uncertainty is overwhelmingly present there too. The 
policy dialogue will then be characterized by different 
layers of uncertainty, and so by a discussion about the 
impact of the different layers of uncertainty too.

Evidence-based policy-making as a normative con-
cept probably bears some relevance when it concerns 
the application of a physical, chemical or biological sci-
entific theory. But it becomes a hazardous pretention if 
the decision support comes from a theory in the social 
sciences for the reasons just explained. Thus, the fash-
ionable approach towards evidence-based policies in 
social domains should be moderated in a more mod-
est and thoughtful framework. 

Knowledge democracy could become an emerging 
concept with political, ideological and persuasive 
meaning. The concept of knowledge democracy is 
meant to enable a new focus on the relationships 
between knowledge production and dissemination, 

the functioning of the media and our democratic insti-
tutions. 

The media are far from neutral or passive. The illu-
sion that they are a neutral mirror of reality belongs to 
a forgotten past. We have already shed light on the 
relationships between politics and media. Media cre-
ate realities; they also produce knowledge, and more-
over report on citizens’ knowledge. They are the 
reporters on scientific findings but also competitors 
of scientists. The same goes for the relationships 
between media and citizens. 

Moreover, citizens utilize social media inde-
pendently from authorities either in order to mobilize 
support for ideas, or to attack existing policy theories. 
Science is involved in fierce competition, in continu-
ous marketing efforts in order to gain support for 
viewpoints based upon research and aiming at the 
acquisition of public resources for further research. 

Advocacy coalitions between the proponents of a 
certain policy theory, the scientific representatives of 
related scientific theoretical viewpoints, and sympa-
thetic NGOs and citizens’ initiatives are born, live and 
disassemble later on. 

1.4 Transdisciplinarity

Much valuable scientific work has been performed on 
the relationships between science and politics, in 
order to answer the last question at least partially. Jas-
anoff (1990, 2003, 2004, 2005) and others have 
argued that it would be wise to design an independent 
boundary function in order to foster the quality of the 
translation (Jasanoff/Martello 2004). The classical 
theory of boundary work in order to master the exist-
ing gaps between science and politics is nowadays 
widely accepted among experts. The underlying 
insight is that scientific knowledge by its very struc-
ture never directly relates to action, because it is frag-
mented, partial, conditional and immunized. This 
observation is valid for both mono- and multidiscipli-
nary knowledge. So translation activities are always 
necessary in order to utilize scientific knowledge for 
policy purposes. Pohl, Scholz, Nowotny, Regeer, Bun-
ders and many others have explored this vast domain 
and developed the concept of transdisciplinarity in a 
number of variations. The literature on transdiscipli-
nary research is dominated by process-directed nor-
mative studies (see Bunders in In ’t Veld 2010). 

Many authors suggest that transdisciplinary 
research is just a specific category of scientific research, 
characterized by the acceptance of some normative 
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base for scientific reasoning. Here another viewpoint 
is defended: it appears clear that the core concept of 
transdisciplinarity is to be defined as the trajectory in 
a multi-actor environment, a trajectory that in due 
course leads from two sources: a political agenda and 
existing scientific expertise, to an acceptable robust, 
plausible perspective for action. This trajectory bears 
the character of a communicative and argumentative 
process (In ’t Veld 2013). Its character is design. Fun-
towicz’s later models contain both solutions and cave-
ats on this thorny road (Funtowicz/Ravetz 1991, 1992, 
1993). 

Figure X.1 illustrates the twofold relationships 
between the corners of the triangle. The original, 
inner institutional framework was fit for the applica-
tion of the fruits of disciplinary science, in order to 
solve rather simple policy problems within the frame-
work of representative democracy. Society was 
ordered clearly in terms of ideological patterns, and 
classical top-down media fulfilled their roles. The 
first-order relationships show this picture. The sec-
ond-order relationships describe the evolution of each 
corner. As a consequence of that evolution we are 
confronted with tensions, threats and opportunities 
around the outer corners of the triangle that are indi-
cated in the third-order relationships.

As we may observe, the outer points of the 
extended triangle also strengthen and stimulate each 
other. Transdisciplinarity nears participatory democ-
racy, and social media play crucial roles in large-scale 
communication processes. So the tensions relate 
mainly to the inside–outside relations in the triangle 
while the stimuli relate to the outer point of the cor-
ners. Hardly any empirical research is available yet.

Figure X.2 shows some of the relations between 
each inner and each outer corner. This type of rela-
tion also has far-reaching consequences for the gov-
ernance of sustainable development in knowledge 
democracies. These fourth-order relations might 
prove to be very diversified: for instance, bottom-up 
media might be utilized by representative democracy 
but also cause conflicts as shown in the case study on 
vaccination. Citizens initiatives might internalize the 
fruits of disciplinary science, but this might also cause 
application problems. Top-down media might organ-
ize transdisciplinary trajectories, but they could prove 
to be boomerangs for those media themselves. In any 
society, a wide diversity of actors possesses relevant 
knowledge concerning important societal problems. 
In a knowledge democracy both dominant and non-
dominant actors could and maybe should have equal 
access and ability to put this knowledge forward in 
the process of solving societal problems. We have 

Figure 1.1: The emergence of the knowledge democracy concept. Source: The author.
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already explained why disciplinary knowledge on its 
own is not fit to solve broader societal problems.

During the past centuries the tendency towards 
specialization has dominated in science, destroying 
the practical meaning of the homo universale, and 
leading to more and more disciplines and subdisci-
plines. Sometimes innovation was brought about by 
new combinations of those, called multidisciplinary 
or interdisciplinary cooperation or even mergers.

According to the earlier terminology, transdiscipli-
nary research developed during the 1980s and early 
1990s. Multidisciplinary and interdisciplinary research 
then can be placed on a continuum between mono-
disciplinary research and transdisciplinary research. 
Thompson Klein, Grossenbacher-Mansuy, Häberli et 
al. (2001: 7) at the start of this century defined trans-
disciplinarity as: 

A new form of learning and problem-solving involving 
co-operation between different parts of society and sci-
ence in order to meet complex challenges of society. 
Transdisciplinary research starts from tangible, real-
world problems. Solutions are devised in collaboration 
with multiple stakeholders. 

So she already states that cooperation and mutual 
learning are key notions in transdisciplinary trajecto-
ries. 

We observe, following Bunders and Regeer 
(2010), that in the scholarly literature the core of 
transdisciplinary research is most often presented as a 
shared set of principles. Principles differ from theo-
ries, methods, tools and conditions because they refer 
to the attitudes of the researcher-participant; the 
researcher is said to perform genuine transdisciplinary 
research as long as he or she acknowledges and acts 
in accordance with the intention of these principles. 
These principles relate to process demands such as 
joint problem definition, orientation towards robust 
action perspectives, and so on. As such, a set of prin-
ciples describes the intentions that guide the 
researcher in choices he or she has to make for the 
design of the project or programme, that is, the 
choice of methods, tools and the sequence of these. 
In other words, ‘the approach’ is the manner in which 
the issue at stake is addressed. This is in line with the 
widespread convention of labelling specific realiza-
tions of transdisciplinary research as ‘approaches’.

If one concentrates on the essentials of transdisci-
plinarity as communication and argumentation, the 
demands for specific attitudes and even principles 
concerning the other participants besides researchers 
are as crucial. The policymakers will tend to accept 
those scientific viewpoints that are closely related to 

Figure 1.2: Old and new forms coexist and influence each other. Source: The author.
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the predominant policy theory, if present. They should, 
however, develop a certain willingness to open up to 
other scientific insights because the aim of the exercise 
could be to end up with resilient proposals, having 
answered the question of how to avoid disasters. This 
demands a sophisticated degree of reflexivity on their 
part.

Once all participants are touched by the need for 
mutual adapting, learning and the common goal of a 
resilient design, the transdisciplinary process could 
really be successful. Considering the existing litera-
ture, one might observe that these conditions are sel-
dom fulfilled. 

1.5 Agenda for the Future 
Organization of Science

Transitions and transformations are major changes 
that may contribute to sustainable development. 
There is an impressive number of studies available, 
also represented in this volume, on the character of 
these phenomena, under different names such as 
transformation theory, transition theory, etc. Above 
we argued that transdisciplinarity is a promising 
approach to tackling the wicked problems that emerge 
as we aim for sustainable development. Our analysis of 
knowledge democracies leads to specific questions 
about the organization of science in society in order to 
enable the coexistence of disciplinary research and 
transdisciplinarity.

In general, assuring the independence of scientific 
disciplinary research becomes more complicated as 
the interdependencies between politics, media and 
science become so intense and numerous. Reflexive 
mechanisms also considerably complicate the reac-
tions of the public at large to scientific findings: the 
Intergovernmental Panel on Climate Change (IPCC) 
consensus on the causes of climate change irritated a 
large proportion of political actors and media so 
intensely that the support for sustainable policies 
declined. Each actor is involved in the interdependen-
cies and turmoil of knowledge democracies: there is 
no outsider position available! 

So consciousness of incompatible relations should 
increase. Scientific activities are performed by numer-
ous organizations, by government and enterprises, by 
NGOs and by individual researchers, and most of all 
by specialized organizations devoted to research such 
as universities. One might say that society at large 
becomes a research institute. 

Governments stimulate and finance research in 
order to further national competitive positions and 
innovation, and to contribute to an attractive cultural 
climate. The belief is widespread that expenditure on 
research and development causes economic progress 
without causing damage to other dimensions of soci-
etal evolution. Inside government the allocation of 
scarce resources to specific fields and objectives often 
leads to conflicts between the innovators on the one 
hand and the gatekeepers of academic excellence on 
the other. The latter defend the ideal of meaningful 
accumulation of knowledge while the former accentu-
ate the need for applicability of scientific insights. Sys-
tematically of course both are complementary in 
nature, but the practice of budgeting in most cases is 
not adapted to that nature. These conflicts are repro-
duced nowadays within universities. 

As the problematique of sustainable development 
bears a long-term, multilevel, complex character, the 
consistency and stability of science policies are of the 
utmost importance, but so also is free access to scien-
tific sources for local and regional public authorities 
and citizens’ initiatives. This is an essential character-
istic of the governance of sustainable development.

In Europe, the scientific infrastructure is primarily 
connected to national decision-makers. Innovation, 
however, mainly originates in local and regional com-
munities, so free access is necessary in order to 
strengthen the nature of participatory democracy.

 Growing tensions surround the well-established 
prototype of the Humboldtian university with its 
accent on funding disciplinary research—at a distance 
from society—which is executed in absolute autonomy 
and ‘disinterest’. This university will not show much 
sympathy for involvement in transdisciplinary trajecto-
ries. Academic excellence is here defined as excellence 
according to academic peers. The idea that there is 
more ‘between heaven and earth’ than disciplinary sci-
ence alone, even in the realm of knowledge produc-
tion, may be hard to digest for Humboldtian scientists.

The tradition of the American university—our ref-
erence concerns among others the University of Cali-
fornia, Harvard and MIT—demonstrates a quite differ-
ent picture: here the assignment of the university as an 
institution that considers itself obliged to render ser-
vices to society—besides performing basic research—is 
rooted in centuries of institutional value formation.

European nation states have developed advisory 
bodies and semi-autonomous agencies in order to per-
form boundary work between the worlds of science 
and politics. If knowledge democracy is accompanied 
by an increasing degree of populism, political hostility 
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to these intermediaries grows fast, as can be seen now 
in Denmark, the Netherlands and France.

The wicked character of the sustainability problem 
necessitates transdisciplinarity, but political conflicts 
are often fought out here by playing two-level games. 
As the political controversy may lead to a dead end, 
an attractive strategy might be to accuse the knowl-
edge source of the opponent of lack of trustworthi-
ness. As the scientific experts are not present in the 
political arena, this type of indirect accusation will not 
stimulate the willingness of scientists to participate in 
transdisiplinary trajectories.

We foresee that in advanced societies the quantita-
tive dimensions of research activities will still increase 
considerably, because a large proportion of the popu-
lation will be capable of creating new knowledge, and 
productive activities will become still more knowl-
edge-intense. As a consequence, transdisciplinarity 

and participatory democracy will become more 
closely interwoven.

The competences of scientists who are successful 
in transdisciplinarity are concentrated around empa-
thy, and more on specific insights into the specific 
rationality of politicians. 

Adequate governance arrangements in order to 
ensure acceptable equilibria between different modes 
of knowledge production demand redesign of the 
external and internal organization of scientific institu-
tions. 

More fundamentally, one could come up with an 
organizational logic that stimulates peaceful coexist-
ence between the different research orientations in 
universities and the like that have just been men-
tioned. The organization of science is a focal issue in 
the pursuit of sustainable development. 
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